A major C-peptide deletion prevents secretion of a mutant human proinsulin from transfected monkey kidney cells.
The biosynthesis and secretion of human proinsulin and a mutant human proinsulin with a major deletion in the C-peptide, (des 38-62)proinsulin, was studied in monkey kidney cells (Cos-7) transfected with cDNAs encoding the respective normal or mutant human preproinsulins. Transfected cells were labelled with [3H]leucine, and insulin-like material was immunoprecipitated and analysed by sodium dodecyl sulphate-polyacrylamide gel electrophoresis. It was found that the prepeptide was removed from both the normal and mutant preproinsulins, and that there was no further processing to insulin. The normal proinsulin was rapidly released from the transfected cells, with little intracellular accumulation, while the mutant proinsulin was retained within the cell, with only small quantities of radio-labelled material in the medium. The intracellular mutant proinsulin was membrane bound and located predominantly within a microsomal fraction. These results suggest that C-peptide plays an important role in the efficient transfer of proinsulin through the early stages of the secretory pathway.